Abstract. Analysis of methodological support of safety assessment for products (goods) has shown that public health risk criteria are widely used to assess chemical and microbiological hazards of food products. At this, in the development of product risk assessment methodology, it is appropriate to use the accumulated experience in assessing the risk associated with exposure to environmental factors. The existing methodological approaches to assessment of product safety in the practice of the Customs Union should be supplemented with the assessment of evolution of the risk associated with the exposure to diverse factors intrinsic to production, with the account of responses of varying severity, as well as with quantitative assessment of individual and population health risks in case of non-compliance with safety requirements.
In most countries and international organizations, the concept of risk assessment is considered as the main mechanism for development of policies, strategies and determination of priorities of the actions intended to achieve maximal, economically reasonable reduction of negative impact on public health. The concept of public health risk assessment under conditions of exposure to chemical, physical and biological agents, is essential in terms of the legislation concerning product safety and public health protection, both in the Customs Union member states and in the rest of the international community. [1] In global practice, methodological aspects of public safety maintenance, including use of health risk criteria, are well represented both in terms of environmental factors, and in terms of products. To the greatest extent it concerns chemical hazards. Assessment and Risk Characterization [10, 11, 16, 38] .
Methodological approaches to assessment of health risks imposed by physical hazards of the products, are virtually not described in the literature, however, basic elements of such assessment and a sufficient number of parameters that can be used in product safety analysis are presented in the methods for the assessment of environmental hazards [2, 5, 6, 15, 19, 20, 22, 30] . It should be noted, that despite some differences in the algorithm, the stages of such assessment are similar to the hazard identification, exposure assessment, evaluation of the "doseresponse" relationship and risk characterization.
Hazard Identification is the first step in the health risk assessment procedure and is most often interpreted as a process of identification of potential health hazards (of chemical, microbiological or physical nature) and the ability of some factor to cause some particular harmful effects in humans. The hazard identification step is performed in the form of a screening
Health Risk Analysis Urgent aspects of risk analysis and involves identification of all possible health risk factors, characterization of their potential adverse effects and assessment of scientific evidences indicating the development of these effects in humans; characterization of conditions and routes of exposure; and characterization of a potential exposure group. Besides the fact that the hazard identification represents a step of the public health risk assessment procedure, it can be carried out to identify products, which need to be labelled as "dangerous" or to select animal species appropriate for subsequent studies [9, 23, 40 , 41].
For chemical hazards contained in food products, including nutritional supplements, contaminants coming from environmental objects (e.g., mercury, dioxins), natural food toxicants (such as glycoalkaloids in potatoes, aflatoxins in peanuts), residual amounts of pesticides and veterinary drugs, a detailed hazard identification with determination of all possible adverse health consequences which occur in the food product consumers should also be carried out.
The leading criteria for selection of the priority chemicals include their content in products, the number of consumers potentially exposed, high stability, bioaccumulation ability, ability to cross-media distribution, and toxic properties [33] .
When conducting microbiological risk assessment, several approaches to hazard identification may be applied, depending on the purpose of microbiological risk evaluation. In cases when microbiological risk assessment is used to study public health issues, the main focus concerns the disease and its possible outcomes. When microbiological risk assessment is performed during analysis of exposure of certain food products to hazard factors, the main outcome of the hazard identification step is the determination of pathogens which might be distributed with the test food product. As part of the development of management solutions for determining the need for and selection of the best place for implementation of control measures, as well as for comparison of different approaches for the disease prevention/control and establishment of hygienic standards, the hazard identification includes an assessment of microorganism properties which ensure its transmission with the food, and its ability to cause a disease. According to the results of the hazard identification in the case of microbiological risk assessment, the following parameters are determined: the list and characteristics of the priority microbial contaminants that are potentially hazardous to human health when enter the organism via one of the assessed routes of entry, and of the food products that may be contaminated by these hazards; susceptible populations and subpopulations, as well as the risk profile layout developed based on previous published studies [28, 29] .
Analysis of methodological documents concerning health risk assessment has shown a significant difference in the procedure of hazard identification during risk assessment for cases of At the stage of identification of a human health hazard imposed by products (goods), it is reasonable to carry out an integral risk evaluation, with the account of all the information received and verification of possible exposure scenarios with estimation of exposure levels of each risk factor for each scenario [4] . As a result of this assessment, the sampling of scenarios is performed, for which there is no effect leading to adverse effects. For these scenarios, the need for full implementation of the procedure of risk evolution assessment is absent. Additional criteria for exclusion of scenarios from the risk evolution assessment procedure at the next stages include: small number of risk factors, the limited available data on the exposure and effects of exposure to risk factors.
The stage of evaluation of the "exposure-effect (response)" relationship involves the determination of causality of an adverse effect developed under the influence of the factor being studied, determination of the no-effect levels for factors with defined thresholds and identification of parameters of intensity of the effect increase with the increase of the exposure above these levels, as well as for factors which are supposed to have a non-threshold action.
In addition, the investigation of the "dose-response" relationship serves as a basis for determination of the toxicity parameters which are subsequently used for risk characterization.
In the context of assessment of the risk associated with the exposure to chemicals, evaluation of the "dose-response" relationship is regarded as a process of quantitative characterization of toxicological information and determination of a link between the dose (concentration) of a factor tested and the incidence of harmful effects in the exposed population [9, 16, 23, 33, 34] . The data used to determine the "exposure-response" relationship, include the results of animal studies of toxicological issues, clinical studies of exposure, as well as conclusions of epidemiological studies that have the highest priority.
Chemical substances are characterized by a wide range of harmful effects, but in the risk assessment methodology it is common to focus on that adverse effect, which occurs under the lowest effective dose (critical effect, critical organs/systems).
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Safe levels of short-term exposure are estimated with the aim to prevent deaths, development of acute poisoning of varying severity or unpleasant subjective sensations resulting from short-term but intense contamination. These levels are usually estimated for conditions of short-term continuous chemical exposure with duration from 5-30 minutes to 6-8 hours and 24 hours. The most commonly used is the reference level of acute inhalation exposure of the population (acute reference concentration, ARfC) -maximum concentrations that do not cause adverse health effects in the majority of sensitive individuals within a specified averaging time of exposure.
To assess chronic non-cancer effects, a large number of levels, reflecting the daily exposure (intake) of the chemical over a lifetime, are used, including reference doses and concentrations (RfD and RfC), acceptable daily intake (ADI), tolerable daily intake (TDI), etc. Estimation of these values is usually based on the lowest observed adverse effect level (LOAEL) or no-observed adverse effect level (NOAEL). In the world practice, the preference is given to the risk assessment parameters obtained based on the results of epidemiological studies of benchmark (reference) levels (Benchmark Dose (BMD), Benchmark Concentration (BMC)).
When assessing a non-threshold effect, linearity between the experimentally obtained lowest dose and a zero dose is assumed, implying the existence of an amenable to calculation likelihood of adverse health response developed even at a very low dose. The numerical values of the likelihood are obtained by fitting one or several models to the range of experimental doses and extrapolation to lower levels of environmental exposure. The main parameter for assessment of the risk of exposure to a carcinogenic agent with non-threshold mechanism of action is a carcinogenic potency factor (CPF) or a slope factor (SF), which characterizes the degree of cancer risk increase with each one-unit increase of the exposing dose.
During the stage of hazard characterization performed for the assessment of health risk imposed by chemical contaminants coming with food products, the description and evaluation of the "dose-response" relationship is also performed for the most sensitive health response. In the presence of a threshold, based on the results of the hazard characterization, a safe intake level, an acceptable daily intake (ADI) (for food supplements, veterinary drugs and pesticides) or a tolerable daily intake (TDI) (for chemical contaminants and chemical agents, materials coming in contact with food products) are determined.
Besides that, ADI may be estimated using benchmark doses and the uncertainty coefficient system. Usually the ADI values obtained using the foregoing methods, are not much different.
According to the Scientific report of EFSA International Frameworks Dealing with In the context of microbiological risk assessment, assessment of the "dose-response" relationship is carried out at the hazard characterization stage.
At this stage of the assessment of public health risk imposed by the exposure to factors of microbial nature, contained in food products, the relationships between the dose, virulence and manifestation (type, severity) of health responses are analysed in the susceptible population using statistical models for the "dose-response" relationship data obtained both for human and in animal experiments, with the account of routes of exposure, sources and method of preparation of a pathogen-containing material [8, 26, 27 ].
For description of the "dose-response" relationship two hypotheses of the infectious process development have been proposed, the first one is related to the presence of a minimum infective dose and includes the development of threshold models, the second one considers the development of the infectious process in the presence of at least one colony forming unit (CFU) of a pathogen with the development of non-threshold models of exposure. The most commonly used in practice are the models, which are based on non-threshold assessment of infectious cases, i.e. accepting that even one microorganism can cause an infection; although, in some cases, when a threshold is defined, the thresholds models are considered, in which the criteria of minimal infectious doses (MID) of microorganisms are used [14] .
When assessing chemical and microbiological risk, the steps of evaluation of the "doseresponse" relationship and of the hazard characterization are similar. For chemical agents this stage must necessarily include assessment of the "dose-response" relationship, while for biological agents -only in the presence of relevant data. In the case of microbiological risk assessment, health responses are less detailed and are often recorded as incidence of a disease at a certain level of exposure to an agent. The main aim in both cases is to determine the nature, severity and duration of the health response due to intake of a test agent.
During assessment of the health risk associated with noise exposure, the stage of analysis of the "dose-response" relationship provides for determination of the relation between the exposure and incidence, prevalence, type and severity of a presumed harmful effect in the population exposed to harmful noise. In accordance with the "Night noise guidelines for Europe"
[30], the concept of estimation of thresholds of exposure using the NOAEL values, which is adopted in toxicology, is not applicable in the assessment of risk associated with noise exposure.
In this case, a criterion for the threshold of the observed effect or the level of exposure, above which the effect occurs or the dependence of this effect on the dose can be established.
When assessing health risks imposed by the exposure to electromagnetic radiation (EMR), the assessments are based on the assumption of the existence of a threshold level of harmful exposure, below which adverse effects do not develop [6] When conducting assessment of health risk imposed by noise exposure, the exposure evaluation involves identification of specified noise parameters at specified time and of the duration of its effects, as well as assessment of the daily weighted noise as a measure of population exposure to a harmful factor. The generally accepted main unit of the actual noise levels for risk assessment, is L den (equivalent daily weighted noise level), which may be estimated using day and night noise levels [5, 15, 19] .
In the context of assessment of health risk, related to the exposure to electromagnetic fields, the exposure evaluation includes determination of electromagnetic characteristics of the range of exposure at a specified time and the period of maintenance of certain levels of electromagnetic fields, as well as assessment of the weighted electromagnetic field level as a measure of consumer´s contact with a harmful factor. The exposure assessment may be performed by theoretical calculations [6] .
Risk Characterization is a stage, at which a qualitative risk assessment, calculation of indexes and a semi-quantitative and a quantitative risk assessment, as well as risk classification with evaluation is its tolerability, is performed. In methodological documents addressing the issues of production risk assessment, the most detailed description of Risk Characterization stage is for microbiological [8, 10, 16, [26] [27] [28] 38] A qualitative risk assessment is proposed for preliminary screening studies to justify further risk assessment and determine the missing information for its quantitative assessment. Its main advantages include the following: the results are easier and faster to understand, among others by the decision-makers; it may be implemented in those cases, when a quantitative assessment cannot be performed due to the lack of data. The procedure of qualitative microbial risk assessment involves the data analysis with the assessment of their uncertainty, justification and the conclusion which contains the answers to the questions raised in accordance with the objectives of the risk assessment. A semi-quantitative microbiological risk characterization is performed using methodological approaches that are applied for qualitative risk assessment.
However, ranking of the likelihood and frequency of exposure and its effects allows more adequate determination of the microbiological risk categories compared with a qualitative assessment. During semi-quantitative assessment, categorization of the likelihood and frequency of exposure for each microbiological risk factor is performed. A quantitative characterization of a microbiological risk can be carried out using probabilistic and deterministic models. During quantitative characterization of a microbiological risk, depending on the study tasks the likelihood of a disease development after an intake of a single standardized portion of a food product is analysed and/or a disease development after consumption of the food product over a certain period of time. The second approach is closer to deterministic models, as it assumes that the exposure may repeats with some frequency. The effect (response) can be registered both in the form of a disease, and in the form of indexes which take into account economic aspects (number of days of disability, QALY, etc.). For other types of products, the risk characterization is carried out mainly to justify the levels of exposure to factors unrelated to an unacceptable health risk. The United States Consumer Product Safety Commission (CPSC) gives the following description of the risk assessment process: "For purposes of this guidance, we are defining the risk as a likelihood of that fact that injury or damage is or can be caused by a substance, technology, or activity". Accordingly, as the result of risk characterization carried out by the experts of this commission, is considered determination of safety levels for chemical and other factors of production with regard to the criteria of consumers´ health risk.
[18] By product recall, the CPSC allocates three levels of risk characterization in order to determine the risk associated with a product posing a "substantial risk." The three classes of risk are based on two factors -the seriousness of the injury/disease and the likelihood of its origin. In the process of risk characterization the value of conditionally acceptable risk is used, which is the likelihood of an event, the negative effects of which are so insignificant that to achieve the benefit from a risk factor a person or a group of people or a society in general are ready to take that risk. Methodological approaches to quantitative characterization of non-cancer risk are based on the results of epidemiological studies [7] .
Implementation of these methodological approaches involves, in the absence of relevant information concerning the no-effect level of chemical risk factor, determination of the benchmark exposure level with the subsequent creation of paired mathematical models "exposure-likelihood of response" for exposure values which are above benchmark levels. When characterizing the risk, calculated on the basis of the "exposure-response" relationship parameters obtained in epidemiological studies, it is necessary to take into account the correspondence of the periods of averaging of estimated exposure levels by those under which the respective criteria were established. However, chemical factors can simultaneously affect functions of multiple organs and systems, and a simultaneous exposure to several chemical factors is also possible. In this case for risk characterization the risk evolution models are To assess the risk, which products pose to a consumer health, it is recommended to use the existing methodological approaches, primarily those for the assessment of risk imposed by food products. These approaches should be completed with the assessment of integral risk associated with the exposure to heterogeneous factors of production, taking into account the responses of varying severity on the basis of evolutionary models. As the results of assessment of the health risk imposed by products, in addition to justification of product characteristics conforming to an acceptable risk level, the expected quantitative assessment of individual and № 4. 2013
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